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‘483l thiazolone7] soko R ArSoflx| hexythi-
azox®} AHdA| R octhilinone 5©] $)&1) octhilinone&
3-isothiazolone®] N @4}oj n-octyl-7]7} X|3tg Zoz
B ArAE AggtiTomlin, 1997). 2|3 3-isothi-
azolonee AMvA|9t MXFAR 2Eain] E3), 4-d2)
A RA L W (Escherichia coli), EEA} T-g(Staphylo-
coccus aureas) R Z5qH(Aspergillus niger) 5ol AEEA
S etk eld githMorley %, 1998). 2wk op)
g}, 3-isothiazoleso] =7 X&A(Lewis 5, 19747
3-hydroxy thiazolones(Lewis %, 1975) S¢] At @A)
WEg A% ezl vl ek

&, isothiazolone A1 2-[3-(tri-fluoromethyl)phe-
nylJisothiazolin-3-one&- telomerased) tjdle] uEa A
B AN E fFLste] & TEAZA Tl AA}F
(Hayakawa %5, 1999) %31 itk 12]3 H2o] N-ph-
enyl-O-phenylthionocarbamates(4 %, 1999)$} 2-benzoyl
-3-phenylisoxazol-5-ones(% %, 2001) SS9 Ak
QA Trxoh AFEA Aol kel RuE up 9ol

<o, aFe] Hdl Wil AW g o
gel A% 937t Forete ol Y wxgoz A}
&5 metalaxlylo] 3t WA wlFolali= Apdo] uty
el e Hwang 5, 1995), B A= =& 2-N-
benzyl-5-phenoxy-3-isothiazolone §%=#4& #A3le] o}
Folnt §le 289 WEAHe EE, metalaxyl AH5FA)
oA ARIRPOF ZF4(E6PC)e Yehle n3dyit
(Phytophthora capsiciys-o] )3 28] mjx= 5.3
2k-phenoxy7] 9] %4 3HQSAR) (Hansch} Leo, 1995) o
et HESA

‘ez
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Aol o8 3,3-dithiodipropionic acid, benzylam
ine, thionyl chloride @ X&-phenol HLEAEL F=2
Aldrich(GR)4|& 18] §vjZ+ 14-dioxane, methyl-
ene dichloride, acetone, ethylacetate 3 tetrahydrofuran
(THF) & AME3IITE AG 89 F2 8Rlol o]&3t 7
712 H'NMRS CDCl; = DMSO-deZ 4vlz afar A
2o TMSE Wi FFE4= 3l9 Bruker AM-300 2
9E00 MHz)e] spectrometerz ZA313 01 chemical

shifte § (ppm)goE H7]5I%th Mass spectrum<
JEOL TMS-DX303 n9le gz §829 K= 200~

300 mesh?] silica gelo] #¥& column chromatography
€ o835l W] HePofi= TLC(Merck Co)z &<
Sa7A=p

N,N'-dibenzyl-3,3'-dithiodipropionamide:33'-dithio-

dipropionic acid(24 g 0.2 mM)<} thiony! chloride(8
g)E Eqelo] A Fet FFsla W Fo dolgle
thionyl chloride® 7Y} FFsldd AA3 oo dojzl
(Creary %, 1998) &% =2Ale] 7184, 3,3-dthiodipr-
opionyl chloride, 2.75 g(+&=975%, 'H-NMR (CDCl)
S (ppm): 25~2.6(t, 4H, C; Hy), 28~3.0(t, 4H, CH,)
< 10% 1A-dioxane Fgfo]| xo|s1 33 -dithiodipro-
pionyl chloride, 068 g3 mM)Z} benzyl amine,
L17g(11mM) & A&o)q dRs 8715 thgo] Aeolx
3A7 B¢ wwbelgithPonci 5, 1963). ¥HES ZHS
= Mgt st & o3l SEFE AFHSEA o3
st AxAA el 3FE, oF 1 gE AUk ol
acetoned} -F ether® A)dAsl] AN 314, NN-di-
benzyl-3,3 -dithiodipropionamide, 2.5 g(M.p=161TC, &
=05.7%)< $datsich. 'H-NMR/DMSO-ds, & (ppmy): 2.



2-N-benzyl-5-phenoxy-3-isothiazolone %)

5~3.0(m, 4H, GHy), 42(t, 2H, CH), 7.2~74(m, 5H,
phenyl), 8.5(1H, NH).

2-N-benzyl-5-chloro-3-isothiazolone
:N,N’-dibenz-yl-3,3'-dithiodipropionamide, 0.86 g(2.2
mM)-8 methylene dichloride(20 ml) o] zo]a #2ojA
sulfurylchloride, 0.54 g(6.7 mM)S 1A]7F &2t H7kA7)
WA 24A3F B ALoM AolEth whgES 10%
HC(aq)= 1Hd3ketil 5559 methylene dichloride®
33] ol FEII] o9l sulfuryl chlorideE #)A 3
Foll MgSOu2 AZEA7|T FFste] Ao ugg, of
0.3g(+4=30 %)& AU} ©]& column chromatography
(ethyl ace-tate:n-hexane=1:5)= ¥|(Rf=0.62) Az|s}] 3
A 314, 2-N-benzyl-5-chloro-3-isothiazoloneE At}
(Beer %5, 1981). (Mp=54TC, 'H-NMR/DMSO-ds, ¢
(ppm): 49~50(, 2H, CH,), 6.6(s, 1H, CH), 7.2~75
(m, 5H, phenyl), MS; (m/e, (%)): 224.80 (M", 88.95).

2-N-benzyl-5-phenoxy-3-isothiazolone,1: THF(20 ml)oj
2-N-benzyl-5-chloro-3-isothiazolone, 0.5 g(22 mM)& =
Q) 8943} phenol, 028 g(3.6 mM) % sodium hydride,
0.005 g(02 mM) & THF@0 ml) o =9, & g2 A
do) £ 3 thgol 244 Sk 5l o9k Fo
E%3}o] column chromatography 2 #](ethyl acetate:
n-haxane=1:2, Rf=0.44)3}31(Hatchard, 1964) =) ZA 3}t
Aol w1, 03 g(E=43%)% Yth  Obs.
mp.=103~105°C, 'H-NMR(DMSO-d¢) & (ppm): 4.8(t,
2H, CHy), 58(s, 1H, CH), 7.2~7.6(m, 10H, (ph),). $Js}
Z& o= 2-N-benzyl-5-chloro-3-iso-thiazolone 3 %]
Zhphenol FEAote] wkgog 3§E, 2~145 A1 3}
e TS GRlsSiTi(A, 2001).

A8 plko) HAL AR T, 2001) o 2 Yo
2 Axsslen E8-38 5Ev]H5S  Hyper-Chem

STERIMOL #julg] 528
YgiHansch 5, 1987)2 o]&&%th. E3], LUMO,
HOMO duyxjfev.) E dxHs} 5 &

@& SYBYL(Ver. 65) Z=138o] PM3 wile] wlel O,
Workstation(Silicon Graphics) © Al
;. X|Z-phenoxy7]9] W3le] w2 AHdAHS AES)
28k} SAS 2 s(Ver. 6.12)& B-83lo] Free-Wilson
(Sammes 5, 1990)7} Hansch-Fujita 3P (Hansch9} Leo,
19%5) 02 72-24AAGAR) A& fr=sta #dd B4
HES IATHH, 2001).
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718 2] ke
7143k 587 Aole) 41%o] € (Klopman, 1974)9) 27
slo] whgduh ATRHS olalEb] AR ARe Qpow

| AFEA WX X 3h-phenoxy7]o) 38k 37

v X3k 7|ABRHS) 9} EFAF Abele] AAAEET 43
Z-8(Fleming, 1976) #AE I¥ 1o ArSATE 2o
ZHE|S)e] LUMOS}H E#4te] HOMOZF o] xpol(4
E=113258 cv)7} % %] LUMOS} (5)¢] HOMOZEe]
oUx| Xol(AE=13.0646 ev)HT} o} (S)o] LUMOSH
BRae] HOMOZY Agztgo] folslme (S)= hard-
harddl AshzAdbS Bl softsoftdt A|E-Z2A 289
mE JaA 9kgo] th A & Zlog duEnh

-0.9811 e.V

-9.0026 e.V
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-12.3189 e.V
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Fig. 1. Frontier orbital interaction between 2-N-benzyl-5-
phenoxy-3-isothiazolone as substrates(S) and water
molecules by PM3 calculation.

olggt whgAJo] WX 5-phenoxy LE A X E
(Sub)7t W3}ste] WS Hammette] X37] dillog
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(6 >00d F2 (5)9] LUMO(p =005 % HOMO(p
=004) oAt BF o) gom Zrkas wek Al
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Fig. 2. Relationships between fungicidal activity {(obs. plso)
against metalaxylresistant (RPC) and metalaxyl-
sensitive (SPC) isolates of Phytophthora capsici ( @
: di-subs, A : meta-subs, i} : parasubs & O :

#YE Uehigeh =3 714 ST metal- axyle] ron-subs.).
Algte] RPCAlE %8 Ad84 S veld whde] SPCo&=
T Tzt 2B W
Aoz F FFgre] A BERA(TYE 2)& W v 7124 EAEe] AL Fae A4 % 2 4™
A(plso(RPC)=-0.80 (SPO)plsot732) 3k Holler 53], € ARE AAHoz BAMsta 5819k 714 Aolo @
Table 1. Melting points and fungicidal activities (pls)) of substrate derivatives in vifro against the two
fungi
. RPC (95CC7303) SPC (95CC7105)
Ne. Sub.(X) MPLC) G, Calc.” Dev. Obs. Calc” Dev.
1 H 103~105 4.07 4.02 0.05 3.89 3.9 -0.06
2 4-Bromo 104106 421 418 0.03 409 413 -0.04
3 4-Nitro 108~110 3.67 3.62 0.05 427 424 0.03
4 4-Chloro 107 ~109 412 420 -0.08 414 413 0.01
5 4-Methoxy 8688 422 423 -0.01 411 413 -0.02
6 4-Fluoro 98~10 443 423 0.20 3.99 3.98 0.01
7 4-Methyl 130~13 4.09 3.98 011 413 4.09 0.04
8 3-Nitro 150~152 391 391 0.00 410 422 -0.12
9 3-Fluoro 90~92 419 419 0.00 397 3.97 0.00
10 3-Methyl 76~78 4.08 3.99 0.09 4.05 4.09 -0.04
11 24-Dichloro 84~-86 416 4.09 0.07 401 4.04 -0.03
12 2 4-Difluoro 94~-96 401 4.00 0.01 410 4.02 0.08
13 2,2-Dimethyl  168~170 410 4.04 0.06 397 4.04 -0.07
14 2,4-Dimethyl 180~182 3.84 3.98 -0.14 3.97 4.04 -0.07
Metalaxyl 71~72 361 6.75

RPC :Metalaxyl-resistive isolates of P. capsici, SPC :Metalaxyl-sensitive isolates of P. capsici, “Calculated pls

from eq. (1) & °(2).
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A7t @ Aolth w3k o] No| 25H(logP) A %
oA e olfE orlolA thE /1A e 4%
HBT0~5.04)0] FHE AFAS0] e HARQ adk
J(logP=2.00~4.50)¢ #+3}=(Hansch¢} Fujita, 1995)
312 E0)7) YFo . Av(Hansch 5, 1964)5 22 o)
A(1-100r") B4 20%e] ThREL QxMo] o] T Ao
2 oAb,

plso(RPC)=-10.370( £ HOMO+9.213)-0.102( = 0.040) 5 +
15.764( £ 162.567)
(n=14, s=0.09, F=13.23 % r=0.90) (1)

7]l RPColl tjgh 2t 8ol HOMO ofuiA]o] ¢
Exolzt e 7A-8A el AuagolA 71d EA)
WosEE drbsel digk Al wheat oles xeld
of A% dasel WAy FeAstel wee) 2 Aol
Zh= AMLS o 4)(Nagata 5, 1979)8 3= itk

SPColl thgh el Wol F 90%(100r) g Aahs
@2el o3k AFBHE HHY @ MRS
cm’/mol) 9t HOMO9| %4 ¢) S At 9ok,

NO

plso(SPC)=-0.004(MR-7.37)-0.348(+ 0.124) ¢ HOMO+
0.973(+1.123)
(n=14, s=0.051, F=12.354 2 r=0.900) . (2)

A7 MRGG9] A7t S(MR<0)9] e yehle
Asoe 7128} AqEaHTEAl) Atole] A zkgo|
AAM 71" EAFe 2377 dAavzE Aees 4
3l FMR>0)9] 7hg Hols A 7|A-FE27h)
YA AR S-S u(EFE)IVIE g
MR+ 2= E(polarizability)?] #HE2 7H+(Hansch
S, 1976571 gof. B8-S AV o dxyg
Aol of7]EE HYH Aext BAEP) & A713e 7
T (B2 Uit 99 #(e=P/B)oz AolHE AAY v
(AE ztom o 2] Babe] Aot zeut &
e MRSl AR MRpy=7.37(cm’/mol)ol] ]3]
olz} Muslry. w3, HOMOd| <j&xojng RPCol|A<}
2ol 714 BlgtEe A ARA | djsle] wo Z HkeAS
vehls oz MoEch

§H, Free-Wilson 4 Z3#, RPCo| 79+ meth-
oxy % bromo-2 8|7t gl 7)eisieiar SPCe Ag=
2E X3A7E Ao 7]odshs Aeke] (7, 2001).

o]4it o] 5-phenoxy7]iel X&7)7t F FEe At

-

A0 vAe ARHY AF-EHBAE AE(Y 3)E
A3}, RPColHE= HOMOSIUA 2] HAZH9.2137 ev) -1
23 SPCo|lA = MR34=4) HAZH7.37cm’/mol) Sof 7]
olsto] &Ajol W E|[Q)oH isothiazolone i1a]% s|E|Z
Az EA|(Enz.) ¢} ion-ion EF ion-dipole A% zHg-
S, a8)a carbonyl AFAUAbE H-bond acceptor® 24
3= pharmacored A olt}.

lIon-dipole
(or ion-ion) interaction

)
Sub: RPC: (HOMO),,=9.21 e.v. Steric (2)
3 H
SPC: (MR)opt:7.37Cm /mol. W
HOMO<0 Hbond aceptor

Fig 3. A QSAR of 2-N-benzyl-5-phenoxy-3-isothiazolone
derivatives as fungicidal activator.
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Influence of substituted phenoxy group on the fungicidal activities of 2-N-benzyl-5-phenoxy-3-isothia

zolone derivatives

Nack-Do Sung - Ki-Hyun Kim'(Division of Applied Biological & Chemistry, College of Agriculture & Life Sciences,

Chungnam National University, Tacjon 305-764, Korea, 'Yoo-Sung Chem. R & T. Co. Ltd.

Daeduk-Ku, Taejon 306-120, Korea)

162, Sangseo-Dong

Abstrates : A series of new 2-N-benzyl-5-phenoxy-3-isothiazolone derivatives were synthesized and their in
vitro antifungal activities against resistant Phtophtora capsici (RPC) & sensitive Phtopthora capsici (SPC) with
metalaxyl fungicide have been measured. In addition, influence of substituted 5-phenoxy group on the
antifungal activities (pls)) and the reactivity of substrates were investigated. From the results, reactivity of
none substituted substrate showed tendency displaying orbital-controlled reaction. The substituents on the
5-phenoxy ring showed selective fungicidal activity between SPC and RPC. Especially, the 4-fluoro
substituent, 6 in the RPC and 4-nitro substituent, 3 in SPC exhibited strongly selective antifungal activity
among them. The activities on the SPC would depend largely on the optimal molar refractivity
(MRopty=7.37cm’/mol) whereas the activities on the RPC would depend largely on the optimal highest
occupied molecular orbital energy (HOMOp)y=-9.2137 e.v.) and weak electron donating (¢ <0) group. And
Free-Wilson analyses revealed that the antifungal activity against RPC depends on the methoxy and
bromo-substituent and all of the substituents contribute to antifungal activities against SPC.
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